Thirteen isolates of infectious pancreatic necrosis virus (IPNV) from eel and rainbow trout in Taiwan were compared with the selected serotypes AB, SP and VR-299 by PAGE analysis of their RNA genomes and early polypeptides. All the IPNV isolates from eels (1984 to 1986) from Lu Kang and Ping Tung, and from rainbow trout eggs and fry from Dan Sway (1985 to 1986) were most closely related to the AB serotype. However four rainbow trout isolates from Dan Sway (1984) had a similar RNA pattern to that of VR-299, whereas their early polypeptides were different, showing evidence of some mutations. Both RNA and polypeptide PAGE patterns were used to distinguish the isolates from known selected IPNV strains showing that this approach can be used for epizootiological studies.
Tokyo University of Fisheries, Japan. Cells were grown in MEM with Earle's salts (Flow Laboratories) supplemented with 10 ~ foetal calf serum (MEM-10), penicillin (100 international units/ml), streptomycin (100 ~tg/ml), gentamicin (25 ~tg/ml) and fungizone (0-25 ~tg/ml). Procedures for virus isolation were similar to those described by Adair & Ferguson (1981) . Tissue samples from different organs of diseased rainbow trout or eel were homogenized with nine volumes of MEM containing double strength antibiotics. The homogenate was centrifuged and filtered; then 0.5 ml of filtrate was separately inoculated onto monolayer cultures of rainbow trout gonad, bluegill fry, fathead minnow and CHSE-214 cells. When a c.p.e, was observed the culture medium was inoculated onto fresh cultures to confirm virus growth. The virus infectivity titres were determined by the procedure of Reed & Muench (1938) .
For the labelling of early viral proteins, confluent CHSE-214 cell monolayers in 35 mm Petri dishes were either mock-infected or infected with an m.o.i, of 20 TCID50 with different strains of virus. Virus was adsorbed onto cells for 1 hour and incubated for 2 h at 18 °C. The plates of infected cells were then irradiated with u.v. light at 254 nm, 440 ~tW/cm (GEG 8 T5 germicidal lamp) for 20 s in order to reduce cellular protein synthesis. One ml of methionine-free MEM (MEM-2) was added, and the cells were incubated for another 2 h. Fifty ~tCi/ml of [35S]methionine was then added for 1 h. Cells was lysed with buffer (9.5 M-urea, 2~ Nonidet P-40, 5~ 2-mercaptoethanol) and stored at -70 °C (Hsu et al., 1986) .
For PAGE we used a modification of the 'mini-gel system' (Matsudairn & Burgess, 1978 ) using a 10~ polyacrylamide slab gel and a 4-7~ polyacrylamide stacking gel. Samples were electrophoresed for 2 h. The gel and running buffers used were identical to those described by Laemmli (1970) . The slab gels were dried and exposed to Kodak X-Omat AR X-ray film for I to 4 days. For gel electrophoresis of RNA, the virus and cell suspension from 25 cm flasks were harvested and centrifuged after extensive c.p.e, had appeared. The supernatant was mixed with Sarkosyl and centrifuged again. The pellet was incubated with 0.5~ SDS and 200~tg/ml proteinase K in TNE buffer (0-1 M-Tris-HC1, 0.1 M-NaC1, 1 mM-EDTA pH 7.3) overnight at 37 °C (Hedrick et aL, 1983a ). An equal volume of 2 x SDS sample buffer was added and the samples were boiled for 3 min. Samples were applied to gels and electrophoresed at 10 mA/gel for 16 h. Gels were then stained with silver nitrate (Goldman & Merril, 1982; Guillemette & Lewis, 1983) .
In our study, 13 isolates of IPNV were obtained from trout and eel farms at Dan Sway, Ping Tung and Lu Kang in Taiwan. A summary of all these isolates (prefixed T for trout and E for eel), their location, code and sampling dates is shown in Table 1 . According to the relative degree of cross-neutralization by rabbit antisera, at least three serotypes have been identified (MacDonald & Gower, 1981 ; Hedrick & Okamoto, 1982; Okamoto et al., 1983) . Hill & Way (1983) examined 175 virus isolates for cross-neutralization by rabbit antisera and demonstrated six additional serotypes which, together with the three serotypes originally described, constitute (1985) have reported that IPNV strains AB and EVE were isolated from eels in 1981 to 1983 and VR-299 was isolated from trout in Taiwan, our 13 isolates of IPNV were compared with the selected serotypes, AB, SP and VR o 299.
It has already been established that the large IPNV genome segment A encodes ill, T1 and ~2 polypeptides and that segment B encodes the ~ polypeptide (Dobos & Rowe, 1977; Lin, 1985; Huang et al., 1986) . From the results obtained, all the RNA patterns of six eel isolates (El, E7, El5, E25K, E25L and E32), two isolates from trout eggs (TEl and TE2), and one isolate from trout fry (TF) were similar to that of AB type IPNV (Fig. 1) . Two segments of EVE RNA were different from those of AB. The fll polypeptides of all the IPNV isolates from eel were most similar to the 60.4K A B type polypeptide (Fig. 3) . The ~ polypeptides of the eel IPNVs were approximately 89K, which is characteristic of both the AB and SP types. Therefore, the early viral polypeptide and RNA patterns of eel isolates were similar to the AB type. The E1 polypeptides of EVE and AB were similar (Fig. 4) .
Our IPNV isolates from trout in 1984 showed a greater divergence in the size of the early polypeptides (Fig. 4 and 5 ) than of the RNAs ( Fig. 1 and 2 ). The genomes of T24K, T29G, T33H and T34G were similar to that of the VR-299 serotype; the large RNA segments (A) were identical, but the mobilities of the small RNA segment (B) were slightly different ( Fig. 1 and 2) . The ct polypeptides were all similar to that of VR-299 (91K). This indicates that there were some mutations in segment B but that these did not affect the migration of the ~ protein. The larger RNA segments of the trout isolates of 1984 were the same size as that of VR-299 (Mr 2"40 x 106) but their encoded E1 polypeptides were smaller ( Fig. 2 and 4) . Where there may have been mutations in segment A and B the trout isolates were still of the VR-299 type.
All the trout and eyed eggs were imported from the Nagano, Tenyu trout hatchery in Japan. The AB type of IPNV is widespread in Japan and VR-299 is the main serotype in the epizootics in America (Wolf & Quimby, 1971) . After the silver salmon culture had been exported to Japan, 
